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Soluble tumour necrosis factor receptors p55 and
p75 in the urine monitor disease activity and the
efficacy of treatment of inflammatory bowel
disease
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Abstract
The aim of the study was to discover if
soluble tumour necrosis factor receptors
(sTNF-R p55 and p75) in the urine of
patients with inflammatory bowel disease
(IBD) could be used to monitor the differ-
ent stages of the activity of the diseases.
Twenty five patients with either Crohn's
disease or ulcerative colitis were followed
up during a longterm study. The 16
patients who become acutely ill with
either Crohn's disease or ulcerative colitis
had significantly higher concentrations of
sTNF-R p55 and p75 in their urine com-
pared with those who were in remission,
or those who were normal controls. There
was a significant correlation between
increased concentrations (>20 ng/ml) of
both sTNF-R p55 and p75 in the uri'ne and
a high Crohn's disease activity index
(CDAI) and colitis activity index (CAI).
Therefore, determination of sTNF-R is a
good non-invasive parameter that can be
used to assess the activity of disease and
the efficacy of treatment.
(Gut 1995; 37: 260-263)
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Figure 1: A comparison of the quantity ofsTNF-Rs p55 in the pooled urine of 20 normal
subjects during a 36 hour period of time. Soluble TNF-R p55 and p75 were analysed at
regular intervals. There was no significant difference among the samples analysed. As
sTNF-R p55 correlated significantly with sTNF-R p75 (Fig 5), only data for sTNF-R
p55 have been presented.

Tumour necrosis factor ox (TNF oa) is a pro-
inflammatory cytokine that is released by
activated macrophages and lymphocytes. It is
an important immunological mediator in
response to injury, infection, and neoplasia.1 2
Its beneficial role is that of a modulator of
metabolic activities in different tissues.3-7
Recently, increased concentrations of it have
been detected in the serum of patients with
inflammatory bowel disease (IBD)8 while
others have implicated mononuclear cells of
the lamina propria of patients with IBD
responsible for enhanced secretion of the
cytokine.9 10 Hudson et al assessed the concen-
trations of the two types of soluble TNF
receptors (sTNF-R), p55, and p75, in the
serum in patients with Crohn's disease.8 Those
patients with an active disease had higher con-
centrations of the sTNF-Rs in their serum
compared with the normal controls and those
in a quiescent state of the disease. We have for
the first time correlated the activity of IBD,
both ulcerative colitis and Crohn's disease, in
children with the concentrations of the sTNF-
R p55 and p75 in their urine and serum.

Methods

Subjects
Twenty five children with IBD, Crohn's
disease or ulcerative colitis, have been followed
up in a longterm study. The 92 determinations
of the concentration of sTNF-R p55 and p75,
were assessed in the urine either while the
patients were in remission for at least three
months, or during the acute stage of the
diseases. The concentration of the sTNF-Rs
was compared with 17 normal controls of
comparable age. The activity ofthe disease was
estimated for Crohn's disease according to
Crohn's disease activity index (CDAI)-Best
index,11 and for ulcerative colitis according to
colitis activity index (CAI) developed by
Rachmilewitz.12 All of the patients had a long-
standing IBD, confirmed histologically and
radiologically. The exacerbation of the disease
was estimated clinically by evaluating the
CDAI or CAI, by an endoscopic procedure,
and a histological examination of the biopsy
specimens. During an acute relapse, other
laboratory criteria were also assessed: C reac-
tive protein, albumin, complete blood count,
and urine. The relapse of Crohn's disease was
characterised when the CDAI was >200, and
confirmed histologically and endoscopically; a
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Figure 2: The concentration ofsTNF-R p55 andp75
during active and inactive state ofIBD compared with
normal controls ofcomparable age.

CAI >6 indicated a relapse of ulcerative colitis;
it also was confirmed histologically and endo-
scopically. Patients were considered to be in
remission when their CDAI was <150 and
CAI was <4.

Determination ofsTNF-R p55 and p75
The concentration of sTNF-R p55 and p75
was determined using an enzyme linked

immunological and biological binding assay
(ELIBA); monoclonal antibodies raised
against the human sTNF-R p55 and p75 coat
the walls of microtitre plates. Enzyme linked
binding assays with a TNF aL horseradish per-
oxidase conjugate as detecting agent were
applied for qualitative and quantitative deter-
minations of the soluble TNF receptors. Both
tests were highly specific for TNF a receptor
type I (p55) and type II (p75), respectively;
there was no cross reactivity between the two
receptors. The TNF ax enzyme conjugate was
present in surplus and the addition of up to 40
ngfml ofrecombinant TNF a had no influence
on the assays. Reproducibility ofboth tests was
3-10%. Microtitre plates were coated with
either the monoclonal mouse antihuman TNF
receptor antibody (clone htr-20) directed
against type I (p55) or mouse antihuman TNF
receptor antibody (clone utr-4) against type II
(p75) receptors. In a single step reaction, the
plasma or urine was incubated with peroxidase
bound TNF in the wells of microtitre plates.
After an incubation period of 24 hours,
unbound material was removed by a washing
step and the amount of bound peroxidase was
determined by a short incubation with tetra-
methylbenzidine. On stopping the reaction
with sulphuric acid, the colour changed to
yellow, and its intensity was determined at
450 nm by a computerised multichannel
photometer (Flow, Meckenheim FRG). The
amount of human TNF receptor was calcu-
lated from the standard curve prepared with
recombinant TNF a receptor. This assay has a
range of 100-5000 pg/ml ofTNF receptor.

Urine analysis
Earlier analyses of sTNF-Rs p55 and p75 in
the urine of 20 normal subjects, sampled at
regular intervals for 36 hours (Fig 1), showed
no significant difference among the samples.
Therefore, spot urine analyses were used
exclusively in the study.

Statistical analysis
All data are expressed as mean (SD). Data
were analysed using the Mann-Whitney U test
and Fisher test. A probability of less than
0.05% was considered to be significant.

Results
The status of the disease in patients with IBD
is reflected in the amounts ofsTNF-R p55 and
p75 present in the urine. Eighty one per cent of
patients (13 of 16) during an acute episode of
IBD (CAI >200; or, CAI >6) had sTNF-R
p55 and p75 >20 ng/ml. Three patients during
the acute stage of IBD had sTNF-R p55 and
p75 <20 ng/ml but > 15 ng/ml. Notably, not a
single patient had sTNF-R p55 and p75 <10
ng/ml during the acute stage of IBD (Fig 2).
The inflammatory symptoms were caused by
infectious episodes and not by fibrotic stric-
tures. The concentration of the receptors was
significantly higher compared with those who
were in remission: CDAI <150; or, CAI <4
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Figure 3: Longitudinalfollow up ofsTNF-Rs in two patients with Crohn's disease and
ulcerative colitis.
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Figure 4: Longitudinal follow up ofsTNF-Rs in a patient with Crohn's disease never
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(Fisher test: <0 00 1). Ninety per cent of them
(69 of 77) had sTNF-R p55 and p75 <20
ng/ml.

For example, during the acute phase of the
ulcerative colitis, the amount of sTNF-R p55
and p75 in the urine was below 10 ng/ml,
ostensibly, a concentration of sTNF-R that
shows a remission of the disease has occurred.
The concentration of the sTNF-R p55 and
p75 rose to 33 ng/ml and decreased again
significantly during successful treatment (Fig
3). Similar findings were seen in a patient with
Crohn's disease: during the acute stage of the
disease, the concentration of the sTNF-R p55
and p75 rose to 31 ng/ml in the urine and
dropped precipitously during the course of
treatment to less than 8 ng/ml in the urine (Fig
3).

Another patient with persistent activity of
Crohn's disease has had the concentration of
sTNF-Rs monitored closely for over a year (Fig
4). During that period of time, his disease has
remained in a comparatively quiescent state
(according to the CDAI index: between 96 and
190). He has never achieved total remission,
however, during that time; the concentration of
sTNF-Rs has remained above 30 ngfml, three
times higher than the concentration of sTNF-
Rs seen in the two patients (Fig 3) when they
achieved remission of their disease.
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Figure 5: Correlation between the concentrations of
sTNF-R p55 and p75 in the urine ofpatients with IBD.

The concentrations of sTNF-R p55 in 16
patients who were acutely ill were more than
five times the amount that was present in the
urine of those who were in remission (9.13
(5.72) ng/ml v 1.65 (0.89) ng/ml), or were
normal controls (1.33 (0.83) ng/ml) (Fig 2).
The amount of sTNF-R p75 in 16 patients

who were in the acute stage of the disease was
41.8 (30.7) ng/ml, nearly 13 times the amount
in the normal controls and 10 times the
amount when the patients were in remission
(Fig 2).
There is a positive correlation between the

concentration of sTNF-R p55 and p75 in the
urine and serum; both sTNF-R p55 and p75
increase concomitantly and correlate positively
(Fig 5).

Discussion
The aim of the study was to discover if sTNF-
R p55 and p75 in the urine ofpatients with IBD
could be used to monitor the different stages of
the activity of the diseases. The assay is simple
and non-invasive. Earlier studies have con-
firmed that concentrations of sTNF-R p55 and
p75 in spot urine were not significantly differ-
ent compared with 36 hour samples of urine. It
has been shown in the past that sedimentation
rates of blood cells and the amount of C reac-
tive protein in the serum are not reliable
indicators of disease activity.1' 12 Therefore,
they provide only a limited view ofthe problem.
As a consequence, other indices such as CDAI
and CAI have evolved as indicators of disease
activity in IBD.13 14 The concentrations of
sTNF-R can be assessed in either the urine or
serum. Of course, the less invasive and most
expedient procedure is to measure the amount
of sTNF-R in the urine. Both assessments
provided data that lead to the same conclusion:
the amount of sTNF-R in the urine is an excel-
lent method of assessing the activity of the
disease and a simple and accurate method of
assessing the efficacy of treatment.
An important caveat must be emphasised,

however: in that the TNF a is a pro-inflamma-
tory cytokine that is released by activated
macrophages and lymphocytes, its presence
may not be associated with the particular
inflammatory response that is being closely
monitored. For that reason, other concomitant
infections of inflammations must be correctly
diagnosed; increased concentrations ofTNF ax
and its receptors are ubiquitous indications of
a serious inflammatory response occurring
within the body.

In conclusion, the assay is simple and non-
invasive; it reflects the degree of activity of a
disease and the efficacy of treatment of IBD.
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